respectively. The study reveal that though wind energy in the study areas is sufficient only for standalone power generating systems, water pumping and applications requiring less power, higher value of wind energy is possible if wind speed data were collected at heights above the 10m implemented in the study.
I. INTRODUCTION
Globally, energy is the index for assessment of the standard of living necessary for socio-economic and industrial development. Energy plays a central role in economic development and industrialization of any nation as it stimulates productive activities in all sectors of a nation's economy including industry, commerce, agriculture and mining [1] . Per capita energy consumption is therefore a measure of the per capita income as well as a measure of the prosperity of a nation [2] .
The world's population has been estimated to reach 8 billion by 2020 [3] and given the fact that global energy demand is growing exponentially coupled with the claim by recent researchers that conventional energy resources are limited on earth, governments and policymakers must devise new energy sources that are not only renewable but also less harmful to the environment. Energy shortage is a global issue and a major challenge particularly among the developing countries including Nigeria where about 1.6 billion people are without to electricity [4] [5] [6] [7] . Nigeria's electrical energy demand being high, the country is faced with perennial acute energy shortage despite being blessed with vast natural resources [8] . The country's energy is supplied from hydropower which water level varies according to seasonal changes and from thermal power stations which are affected by lack of adequate supplies of natural gas from the country's gas wells [9] . With a projected rate of fossil fuel depletion in 40 years and her desire to become an industrialized economy, Nigeria needs alternative sources of affordable, clean and sustainable energy to meet its growing energy demand to evade stumbling into an energy supply crisis [10] [2] .
Many indigenous researchers have investigated wind energy availability in Nigeria and the potential for power generation and utilization and have concluded that wind energy is an alternate source of energy that can be exploited to meet the needs of the nation [11] . It has been found also that wind speed in Nigeria ranges from 1.4 -3.0m/s in the southern areas and 4.0 -5.12m/s in the extreme north. Recent studies show, however, that wind speeds are weak in the southern part of the country except for the coastal and the offshore regions [12] . Reference [13] evaluated wind speed data of 30 stations in Nigeria and discovered that the annual mean wind speeds and power flux densities vary from 1. [21] . Nigeria must join this league of countries to achieve energy security. Accurate wind resource assessment is a prerequisite in the choice of a location for efficient wind turbine sitting and wind power harnessing under economic, social and environmental constraints [22] . The work investigated the wind energy potential of the coastal region of south-south Nigeria and therefore the viability of wind as an alternative and sustainable energy source to conventional energy sources.
II. MATERIALS AND METHODS
The five year (2013-2017) monthly mean wind speed data used for this study were obtained from the Nigeria Meteorological Agency (NiMet), Oshodi-Lagos, Nigeria. The data were measured continuously using the cup generator anemometer at a height of 10m above sea level. Table 1 presents information about the study locations. The data were evaluated using the two-parameter Weibull probability distribution function in order to determine the monthly mean and annual mean wind resource potentials for power generation in the studied coastal areas of Nigeria. Before deciding whether or not to locate a wind turbine in an area, it is normal to first ascertain the wind characteristics of the area. This study adopted the Pacific North-West Laboratory (PNL) Wind Power Classification Scheme shown in Table 2 . As can be seen in the Table, wind power has been classified for three different heights of 10m, 30m and 50m and into seven different classes ranging from the lowest Class 1 to the highest Class 7. A. Data Analyses It was considered necessary to measure the wind data at a height of 10m as that is the standard meteorological reference level (from both climatological and practical reasons) to achieve representative recordings of the wind potential of study locations [25] . The study used the Weibull twoparameter statistical distribution function. Recent studies confirmed that the Weibull two-parameter distribution function is a standard approach for evaluating wide collection of wind data and for predicting the characteristics of prevailing local wind profiles [26] The two-parameter Weibull Probability Density Function (PDF) with scale (c) and shape (k) being the parameters. The Probability Density Function (PDF) and the corresponding Cumulative Density Function (F (v)) associated with the twoparameter Weibull distribution are given by Equations (1) and (2) 
The corresponding cumulative probability function of the Weibull distribution is given by the equation:
The wind power density function (W/m 2 ) as the quantitative measure of the wind energy available at any given location can be estimated from the Weibull Parameters as: ( ) 
III. RESULTS AND DISCUSSION
In this study, wind speed data for Yenagoa, Calabar and Port Harcourt covering the period 2013-2017 were analyzed. Monthly mean wind speed values (at 10m height) for the period 2013-2017 for each of the study locations are shown in Tables 3, 4 (Table 3 ). The monthly mean wind speed varied between 2.2 m/s in July and 3.7 m/s in February for Calabar (Table 4) while the monthly mean wind speed ranged between 1.0 m/s in July to 1.6 m/s in February for Port Harcourt ( Table 5 ). The computed annual mean wind speeds for Yenagoa, Calabar and Port Harcourt were 1.74 m/s, 2.85 m/s and 1.38 m/s respectively. Similarly, the computed annual mean power densities for Yenagoa, Calabar and Port Harcourt were 4.64 W/m2, 7.06 W/m2 and 3.08 W/m2 respectively while the computed annual mean energy densities were 3.24 KW/m2, 4.93 KW/m2 and 2.14 KW/m2 respectively.
As can be seen from the Tables 6, 7 The relationship between cumulative distribution function and wind speed (at 10m height) over Yenagoa, Calabar and Port Harcourt as obtained during the study period is represented in Figure 4 while Figure 5 shows the relationship between the annual mean wind power density and the mean wind speed (at 10m height) over Yenagoa, Calabar and Port Harcourt. Figure 6 represented the relationship between wind energy density and wind speed (at 10m height) over Yenagoa, Calabar and Port Harcourt.
These results demonstrate that the wind profiles for the study locations followed the same cumulative distribution pattern throughout the study period. 
IV. CONCLUSION
In this study, the wind energy potential of three stations within the coastal region of South-South Nigeria was investigated by determining the monthly mean wind speed, annual mean energy density and annual mean power density for each of the stations during the period 2013-2017. The analyses were done on the basis of the Weibull distribution function parameters, using the monthly mean wind speed data at 10-metre height obtained from the Nigerian Meteorological Agency (NiMet), Oshodi-Lagos, Nigeria. From the findings of this study, the following conclusions can be drawn: Since the mean wind speed and mean power density to classify the energy resourcefulness of a study location, it can be concluded therefore that the energy resource in the investigated areas along the coastal south-south Nigerian region is low and classifiable into Class 1 [23] [24] . It is possible, however, to achieve higher values of wind speed, annual power density and therefore higher wind energy resource if data were collected at heights above the 10m used for the study since wind speed increases with the height at which study data are collected. The study findings stress the need to embrace wind energy as a healthy and viable 
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Port Harcourt Calabar Yenagoa alternative to energy sourced from conventional sources as currently in practice in Nigeria.
